Development of progesterone dependency in the appearance of the nocturnal prolactin surge in immature rats.
Basal concentrations of plasma prolactin in immature, Wistar-Imamichi strain rats at 25, 28 and 31 days of age were 5-12 ng/ml and no prolactin surges were observed in intact immature rats. Plasma progesterone values ranged from 5 to 9 ng/ml, while plasma oestradiol concentrations increased from 11 to 27 pg/ml between 25 and 31 days of age. When oestradiol was administered to ovariectomized 25- or 28-day-old rats by s.c. insertion of an implant, plasma prolactin concentrations at 05:00 and 12:00 h were similarly elevated 3 days after the operation. Oestradiol did not induce a nocturnal prolactin surge. The progesterone implants in ovariectomized rats at 28 days of age or on the first day of oestrus increased plasma prolactin values at 05:00 h. The magnitude of the progesterone-induced prolactin surge was greater when progesterone was given closer to the time of the first ovulation (about 34 days old). Pretreatment with oestradiol amplified the progesterone-induced prolactin surge. Mechanisms causing nocturnal prolactin surges are more sensitive to, and respond over a longer time period, to progesterone in pubertal rats than in adult animals. The results suggest that progesterone initiates the nocturnal surge of prolactin release and that oestradiol can amplify the effects of progesterone.